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From the Gulf of Aliski o Gulf of Maine, NURP sciennsts are descending in undersea
vehieles o study the world"s most productive fishing grounds, Through the viewpard
of a submersible, NURF scientists observe where and how fish live and repard mors
precizely how many fish exist at these depths. While imporiant harvested specics are
in decline, fheir recovery muy be impeded because their hubitats are threatened by
hman aetivities as well as other factors. This information i of increasing intercst to
fisheries managers who consider cssential habital o critical factor in protecting murine
resources and s & resource 1o be managed. Fisheries managernent and conservation
also depends on knowing what naurally regulivies the abundance of marine fishes,

This chapter focuses on identifiring the key babitats of critieal species, and what
phiysical and biological processes are responsible for their survival and sustainability,
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Examplis of disiurbance (o the
stafloor produced by a single
nass of & seallop dredpe ata
coarstal site in ke Gull of Miaine
{20 m depih). The Images are
BeFore aimd aftr foages frams &
cohble-shell Bnbitat. The sponge
eolonies thar stahilize dke shell
agpregates are remuyed in the
Imnpacted sinte.

Fishing Gear Impacts

From the Gulf of Maine to the Gulf of
Alaska, researchers are descending in
undersea vehicles to study remote and
rugped environments where impartant fish
stocks live. Some of these fish-ved,
Moundze, and grouper t name a few—are
in decline. Their recovery may be impeded
becauze their habitats have been degraded
or destroved by human influence. Just as
some animals ke refuge in the African
prairie grass o hide trom lions, some
miarin fish take refige in places like coral
reefs, shipwrecks, sea prass, worm tube
s, sponge-coversd gravel, forests of
anemones, or mud burmews to hide from
bigger fish. Compuier models indicate that
reductions in habitat complexity reduce
survival of juvenile fish, especially during
periods of Low population size.

[n several recenily funded NURP studies,
fisherics biologists have been trving to
determine the effects of fishing and fishing
aear on juvenile fish habitats and on the
survivil of harvested species that live
within the U5, Exclusive Economic fone.
Zubmersible vehicles have given theze
qcientisis moge precise cstimates of tish
whundance and habital requirements,

In the Gulf of Maine, mobile fishing
genr has reduced gealloor babitat comples-
ity, according to Peter Auster, a MURP fish
erolopist, Auster and colleagues from the
Bea Education Association, University of
Maine, Maive's Department of Marine
Resourees and U5, Geolomical Survey in
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Woods Hele used a remetely operaied vehicle
{ROW), submersible and sidescan sonar o
study the impacts of trowling on habita,
The researchers found that trawling reduces
habitat complexity by removal of benthic
fauna such ag sponges, smoothing of sand
ripples, and removal of species ke orabs
that produce depressions and burmows.
Fishing gear impacts also reducad bio-
diversity, which may alter the number

and varety of species 10 a communty. The
effects of these distwrbances to the food web,
and to fish production, can only be roughly
predicted, Auster said.

Continued studies dunng the past two
years have focused on NOAA s Stellwagen
Bank Mational Maone Sancuary, Auster and
his colleagues used an ROV to link fish
distributions 1o o mnge of underwater
habitats, The fish and the different kinds of
soaseapes they live in were identified using
mslti=leam bathyymetry and sidescan sonar.
Hubitats, bused en their scological value 1o
fishes, were then clasaified by researchers o
provide & baseline of information for a leng-
termt habitat monitoring program at the
sanctuary. These studies hove mised further
questions about the amount of fishing efton
required to chunge habitat imtegrity for
partiewlar species, and what kinds of mea-
sures could be wsed for repairing habitat
damage in the fgre. “Understanding how
fishes, especially juveniles that are moere
wiilnerable o predators, wse partieular
habitats lends us 1o an understending of how
0 manage hakitat for sustaining harvested
fish populations, as well as the related
objective of sustaining biodiversity of non-
harvested species,” said Auster.

T better determine the impacts of scallop
dredging on the fish habitat of Northeastemn
Georpes Bank, a rulti-year MURP study by
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rezarcher Jeremy 5, Collic of the Univer-
sity of Rhode lsland is now in place. A stark
contrast was ohaerved af undredged sites
versus dredged sites by Collie, Undredged
sites wire compoged of hydrozoans,
bryozoans, amd tube-dwelling polychactes
called epifauna, which make complex
habitats for small animals, A1 dredged sis,
epifauna and small animals are almest
entirely absent, and predators and scaven-
gers are abundant, Collie said. Tn o heavily
disturbed area of Georges Bank, which had
been closed to fishing since December
1904, there were initial signs of recovery,
zecording to Collie’s observations during
1996 and 1997, Mew colonies of epifauna
had emenged and juvenile scallop popula-
tions were on the increase, This vear, Collie
will wse side scan sonar, video, and still
photographic imugery of the ssafloer i
continue o document the recovery of the
urza closed (o fishing compared with arens
where bottom fishing continues.

Higterically, clam dredge surveys have
been used to describe the habitat require-
ments of fish and shellfish and quantify
their abundance. The results of these
surveys praduee mixed results with only a
very brozd determination of fish distrilng-
tigats, variances in estimates of mem
abundance, ind inadequate sumpling of
receiilly setfled juvenile fish, said Rober:
Cowen, a fisheries biclogist of the State
University of Mow York at Stony Brook,

Last summmer, NURF provided some
valuable undersen research toals for
svaluating the efficacy of hydraulic dredg-
ing wsed in stock assessments for commer-
cially impertant species of cloms.

“There had been sugpestions
hydraulic dredges used 10 contact elam
sleck asscssment surveys weren't working
he way they were supposed to o eatch
clams, said Walde Wakefield, 2 fisheries
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biologist with MURE's Mid-Atlantic Center,
During a stock azsessment of bwa valpahle
commercial clam species, surfelams and
ocean quahiegs, in the Mew York Bight by
MOAA™S Wational Marine Fisheries Serviec's
{MMFS) Morthenst Fisherios Seience Center
last summer, Wakelield helped fueilitate the
center’s use of some new umdersea sensors to
ingure the clam dredge was deing its job.
Technology develaged by NMES, including
im inclinometer for measuring whether the
dredge was making contact with the botlom,
a5 well as video cameras for monitoring the
dredge’s performanes, wis osed in the New
York Bight

“Somelimes a picture 15 worth a tousand
wards,” Wakefield said. The i siter sensors
allowed fisherics managers to quaniify the
performance of the dredge, while the overall
eperation of the dredge was monitered by an
undersea viden camera along for the ride
recording footage of the dredze in operation,

The effects of fiching can have o more
serious impact. In the Caribbean, Florda,
and the Gulf of Mexien, anglers have leamed
where ad when to find grouper spawning
apgregations. These fish do nel spawn
continuouzly, so wiping out an aggregation
iy eliminate 3 whole generation of fish in a
regian. In 1994, this wrgeted fshing
prompted the South Atlantic Fisherics
Management Council jo set aside & no-
lishing zone in the Oculing Reserve (named
fior it oguline corals) off southeastors
Florida. In 1996, using & NURP-suppored
submergible and side-s¢an sonar, fisheries
biclogists Churehill Grimes of he National
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Marine Fisherics Service in Panama City,
Flu.. und Chris Eoenig of Florida State
Uiniversity, surveyed and described fish
distributions and habitat conditions in the
Oreulina Reserve, Mast reef fish dependent
omn the Oculing corul for habitat, including
snowy grouper, black sea bass, and amber
jack, suffered a drastic reduction since the
sifes were surveyed a decade ago, the
selentists observed. In addition, coral had
been heavily damaged from teawling and
dredging. Where some dense branches of
coral e stood & foot tall, all that re-
mained was rubble and thumb-sized coral.
In 1999 and bevond, new lechnelogies such
as laser line scan systems will provide
faster, better babitat surveys o aid their
long-term menitoring efforts.

Shellfish and Fish Habitat

Inverteheates that grow on cobbles and
boulders also provide cover for juvenile fish
and shellfish such as cod and lobster, Today,
lobster 15 the single most importent regicnal
conumercial speeies in the northeast United
States. Lobster grosses mone thun 100
million dellars in landings and employs
1,000 lobstermen in the State of Maine
alone. Overfishing and fsh etz deagped
along shallow cobble bottomns in the Guif of
Matne-the oaly habitat where Mew
England lobsters have their nursery
grounds—threaten the lobster harvest, By
counting the number of baby lobsters that
hawve just arvived there, fishermen have a
gaood estimate of what landings will be like
for the next seven years, said Rober
Stencck. a marine biologist at the University
ol Maine,

Stenecek, who stdies the complex life
cyele and ecology of lobsters, has wsed
WURPF support, submicrsibles, and scuba
diving, 10 observe the habitas hat lobsiers
aecupy during different stages in their life.
From cobble nursery grounds, juvenils
losters move to boulder ficlds and kelp
beds, and then as mature adulis o deep
waters oftshore. Oeeanagraphic circulation
patterns, observations by lobstermen, and
data from NMFS suppart the ypothesis
that reproductive age lobsters are concen-
irated in near-shore, decp-water habitats in
the northeast corner of the Gulf' of Maine,
Finding out where lobsters live is one of
the mysteries researchers et out o solve
with NURP support in 1997, The Jodnson-

"
£
13
=
8
E

The lobster"s life history renalns o mystery.

Sea-Link submersible cnabled Steneck to
obeerve lobsters divectly in their range of
hakitats throughout the Guif of Maine.,

The work augmented traditienal stock
agseasment approaches, and confirmed that
sigmificantly more lobsters live nearshore
deep waters off the eastern Maine Coast than
previously thought.

Still, pans of the lobster’s life history
remain a mystery, Lobsters o the only
fighery in the world that hag been aggressively
harvested for more than a century and has not
only remained stable, but stocks have in-
creased. “One theory is that the lebster
brocdstock are living in a refuge,” Steneck
said, “relatively immune to being harvested.
Thig would explain wiiy the respuree, har-
vested for the pust 150 years, has been stable
or has increasing popalations,” IF the refuge
where the reproducing broodstock lives can be
identified, fisheries managers have a better
chance of protecting it, he added. An earlier
preject to quantify the abundance and location
of reproductive lobsters by Steneck led 10 the
discowery that a sepment of lobsters that live
on Crearges Bank have migrated there from
other habitats az far avway as Nova Scatia and
Mew Hampshire. fu-site studies to picce
together the life history phases of e lobsier
along with the physical cccanography of the
Gull of Maine present a unigue opporiunity 1o
understand one of cur important marine
resouress, Steneck said,

MMFS hiologist Mary Yoklavich used the
Dfta submersible, a two-person shallow
diving submersible that dives to 370 m (1,200
{1}, to explore rockfish Living i the rocky
cudcroppings of Monterey Bay, Califomia.
Rockfizh, named for their prefecred habatat, are
one of the most popular commercial and
recreational fish on the west coast. They also
fascinate fisheries hiologists becanse of their
diversity and lengevity-there are 57 species



of rockfish on the west coast alone, and
some can live (o be more than 1) vears
old. Their longevity, late maturation, and
rugped hubitat make them difficult for
fisheries managers t assess and nmanage.
Yoklavich used sidescan zonar to precisely
describe the seafloor in portions of
Mlonterey Bay canyons, and video camers
mounted on the submarine to count coyptic
rockfish tucked in canvon walls, What
foklavich found was an astomishing
population of rockfish that fur excecded the
rockfish populations lving in more caposed
camyons cxploited by fishing. The habdtat
sppeared 1o provide rockfish with greater
protection from fishing. Fisheries hiologists
Victoria 0'Connell of the Alaska Fish and
Giame, WURP's Walda Wakelield, and Gary
Green of Moss Landing Marine Laborato.

Ruockfisl,

rigs used similur techniques to censys
rockfish habitat along the Alagka coast with
MWLURP funding,

NURP-funded cceanographer Erie Vetter
of the Seripps Instition of Oeeanography
also digcovered hat habitat plays a rale in
fish abundance during hiz study of micro-
bial food webs in Scripps Canyon off the
coast of La Jolla in sowthern Califomia.
Using the Delig and the submersible Seq
CHf in 1996, Vetter found significantly
more fish including sablefish, dover, sole,
aned Pacifie huke at all depths inside the
canyon than eutside the canyon. A slurp
gun attached fo the submersible vaeoumed
up samples of kelp, surf grass, and detrites
aceumulating in the ¢anyon, which appear
to support the smallest organizsms ar the
base of the food chain that larger fish need
o survive, Votter soid.

With the recent advent of manned
submessibles and ROV equipped with high
vesolution cameras, the problem of collecting
duta on juvenile fish has improved, Auster
said, In a two-year study beginning in 1997,
fisheries biologists Cowen and Kenneth Albls
of Rutgers University Marine Ficld Station
received NURP support to evaluate what
habitat qualities are critical for juvenile
fishes living in shell beds off Mew Jersey. By
conducting surface trawl efforts in combina-
tion with ir-sit ebservations, the rescarchers
Bave u powerful tool for estimating
Juvenile fish densities in association with
specific habitats, information loeal Fshery
munagers use b protect the fshery, The
results of the project will also be used 1o help
evaluate the potential impact of fizhing
practices, such as scallop rawling, on
benthic community struenre.

Bused on the evidence thut habirat plays
an important role in fish abundance, some
fisheries biologists are recommending a
differeni munagement approach, which is
prempting action by soine fisheries manage-
ment eouteils. Auster and his colleagues
have been advecating use of a precautionary
dpproach o habital management, Setring
agidle no-fishing arcas in all habitar
types from mud 1¢ boubders weuld enabile
assessments of the cffecis of fishing on
habitai resources.

“Our management of marine resources
has 0 go beyond looking at the abundance
Auctuations of species, "Cowen said, “We
have 1o look 2t the entire marine seasysiam,
and part of that is habita" All of the Fishery
Management Cooneils will be addressing the
nged to designate and conserve essentind fish
habital as mandated onder the Sustzinable
Fisherics Act. MURP-supparted research will
be used in making these degisions. The
chullenge will be to wat only translate the
vesults of completed rescarch into nsefil
infrmnation for fishery munagers, but to
eontinue to fund high quality studies that
support management needs into the fiture,
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